Infection of BHK-21 cells with lymphocytic choriomeningitis (LCM) virus resulted in the production of significant titers of complement-fixing (CF) antigen. The antigen was spontaneously released from the cells, but the highest titer of 1: 16 was recovered by disruption of the infected cells by freeze-thawing in tryptose phosphate broth. The antigen could be partially separated from infectious virus by centrifugation. Furthermore, it was possible to detect LCM virus infection of cell cultures by the production of the CF antigen, but this method proved less sensitive than titration by intracerebral inoculation of mice. The CF antigen from cell cultures was at least as sensitive and specific as the reference antigen prepared from infected guinea pig spleen.
The production of lymphocytic choriomeningitis (LCM) virus complement-fixing (CF) antigen was first reported in infected animals by Smadel et al. (12) . Subsequently, spleen tissue from infected guinea pigs has been the source of this antigen. Although the occurrence of LCM virus CF antigen in cell cultures has been reported, recovery of the antigen in quantity has been difficult. Pederson and Volkert (7) were able to recover a maximum 1:2 titer of antigen from LCM virus-infected Earle's L cells. LehmannGrube and Hesse (5) reported significant titers of CF antigen from cultures of infected L cells but only examined the medium for antigen. Furthermore, their system required special procedures to maintain the cells for sufficient lengths of time for antigen production.
In this paper, we describe (i) the rate and sensitivity of LCM virus CF antigen production, (ii) the relationship of antigen to infectious virus, and (iii) the comparison of the cell culture antigen with antigen prepared from the spleens of infected guinea pigs. MATERIALS The cell culture titer of the WE strain was 79% lower than the titer determined in mice, whereas the cell culture titer of the Armstrong strain was 97% lower than its mouse titer (Table 3) .
Attempts to separate CF antigen from virus. Table 4 Comparison of cell-culture antigen with guinea pig spleen reference antigen. The reactivity of the NCDC reference CF antigen and the BHK-21 cell CF antigen were compared using the reference antiserum to LCM virus as well as several sera collected in this laboratory. Doubling dilutions of sera were mixed with 1:8 dilutions of both the reference CF antigen prepared from spleens of infected guinea pigs and the antigen extracted from infected BHK-21 cells (Table 5 ). This dilution of both antigens was found to be optimal by previous titration. In several instances, titers determined for reactive sera using the cell-culture antigen were higher than comparable titers using the reference antigen. Also, sera which were nonreactive with one antigen were nonreactive with both antigens. In addition, the cell-culture antigen was shown to be capable of fixing complement with immune guinea pig, mouse, and human sera. In contrast to reports with rubella virus in BHK-21 cells (4, 10) , the complement-fixing antigen of LCM virus was not recovered optimally by alkaline extraction. The alkaline extraction procedure was also unsatisfactory for recovery of CF antigen from cell monolayers infected with cytomegalovirus (9) . With the system employed in our study, the highest titers of CF antigen were found by disruption of the cells by freezing in TPB.
CF antigen production was not found to parallel virus production during the early part of the infection. Although relatively high titers of virus were produced during the first 2 days, little CF antigen appeared during this period. This may be explained by a low sensitivity of the complement fixation test for detection of antigen. However, it seems more likely that a large part of the CF antigen is separate from the virus. When titers of extracellular and intracellular virus were comparable, the titer of CF antigen was higher in the cellular phase than in the culture fluids. The separateness of the CF antigen is further indicated since the antigen preparation could be nearly freed of infectious virus by centrifugation. These results are similar to those obtained with the LCM virus CF antigen from infected guinea pig spleen (12) .
Work with rubella virus has revealed two CF antigens which were antigenically identical but were separable by centrifugation (11) . The larger antigen was associated with the virion, whereas the smaller antigen was not. Similarly, on highspeed centrifugation of LCM virus and CF antigen preparations in this study, part of the CF antigen activity was sedimented with the virus. Thus, it seems that the LCM virus CF antigen system may be composed of a large and small particle component similar to the rubella system.
The CF antigen prepared from BHK-21 cell cultures seems to be fully as satisfactory as the reference antigen prepared from infected guinea pig spleens. Of the lots of antigen prepared to date, few have had any detectable anticomplementary activity. No attempt was made to concentrate antigen, and the maximum titer of 1 :16 may reflect this fact. However, the ease and relative safety of antigen preparation by the cellculture method makes this system the more desirable. Furthermore, the cell-culture CF antigen was shown to be at least as sensitive and specific as the reference antigen in the fixation of complement with immune sera. Thus, the cellculture antigen was shown to be applicable to diagnostic work since it reacted with CF antibody from several animal species.
